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(57) Abstract 

Drugs for treating and/or preventing diseases induced by the hyperenergia of adenosine A2A receptor such as Parkinson's diseases 
which contain as the active ingredient [l,2,4]triazolo[l,5-a]pyrimidine derivatives represented by general formula (I) or physiologically 
acceptable salts thereof, wherein Z represents oxygen or sulftir; and R represents formula (a) (wherein Y represents oxygen, sulfur, etc.; n is 
an integer of from 0 to 5; and X', X^, and X** represent each hydrogen, halogeno, lower alkyl, etc. 
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(Eur. J. Pharmacol.) , 168, 285 (1989)] „ %^X^ Tf J k^^^mW-\Z. 
-->5. [1.2,4] h DT^n[i,5-a] t^y $v?>-M2»f$i t-C. «]i^0!<bttifiLl= 

im-\z.%\^xnm\'^'^^^-^h\\L^m 4-99775 ^(iam.'dL^^w^ 3- 
118383 , jf[Lt=te?ij^ffl. Mf'^ffl, WL'hmmmu^m. ^xs^^\^^ 
xp-/nsTf^ffl^w-rs{k-^!t^ mm^ 57-35592 -i-^^) . tmmm^^ 
■r^it^^ (iitPf^Bs 55-51089 -i-^#) , w\m^m7hm%. t^hmmm 
^^^&(oi^mmt\^x^mtMt-km {^^m^ 2-212488 ^^^) ;5i*Qbi^•cv^ 

5o L;5>t^j:;45ib. [1,2,4] h y T'/n [1,5-a] fy ^ v^V^^^JOTt^/ i/V^ 

^^^mm'BLXi^c(D^u^mh\:-nir^\m\r^^^htix\^ti\^\ 

W095/03806 ?^JNB*(w{i[l, 2, 4] h y T /n [1,5-c] f y ^ v^i^j^Olfls^i^lEi^^n 
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^BS(cW^/<f [1. 2, 4] h y T D [1, 5-a] t* y 5 $ 

^-C^$tt^[l,2,4] h y T/d [1,5-a] y ^ v?:/^#f4i;6i5£;^)?^^Txy 
'r/<^^^i4:^P^{i. TE<0^ ( I ) : 
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(CH2)k-R2 



— N p 

\ / 

^ (CH2)„ 



K^", m (t 0 Ji^b 5 OS^^^ L ; k 0 /S^b 5 (7)SiC^^ L ; Q iiS^f^l^^^. 
i5£llJ^^^. -NH-, X{±^^^>'5^^L ;RMi7K*J^^. {S^T/Udr/vS. t K 

^] T'^$tL5[l,2,4] h y Ty'D[l,5-a]t°l) 5 v?^-^#frS.U^^S^6^tvirF^ 

[1,2,4] hyTyn[1.5-a]fy 5 v^^^^(^Rt/^S^^{^WS$ix5^(^i^. 

Xf/Xit^P5:ffmvh^X. ±ia(D^ (D -C-«$ii5[1.2,4] N y T:/d [l,5- 
a] fy ^ ■^^^^^^StJ^S^fi<}{Ct^^$tl5^<^^, ^mz.^inh(r>7knmR 
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^i-§Xm^^tr;^fe ; ^ (I) -C^$n5[l,2,4] h !; T^d [l.5-a] 

(ytfcLX', X^ :Rt;«X^;6i|ll^li7K^ll^t?fe5:l'^^^<) ;^iM1)^h^<r> 
S^-C*)<9 ; k 0 j6^P> 5 <7)M|gcT'*) »9 ; Q immW.=}-. -NH-, X{i 

L < \mm.^(hr y -/i-s, gj^^ l < {i#^g^(^ii^]^», xj±-co- 

(^^i. R' ftMT/i'dr/uS, «T/^='^->S. {gigiTyu^/W5^;d-S, 
[1.2,4] hyTyn[l,5-a]f U 5 v^>'^#fls:X(±^t^i^;55ir^i^®^ LTtl^^^ 
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T^yS. Xli n-7'5"/WT5 y£/<f^-^^lf5- <!:;5i-C'#. F v^^£giT/^=3^/^ 
T$ySJ (DmtLX\t. v^^^^/uT^ y£, v^ji^^ywr^ ys. :si{i3^f"/w^ 

-'i-S^.t<if^W5ri:365T'^. rTn>r>'i'«J OCiUtL-CJi. '<i^y^/uS. ^ 
ST';-;U^5^<b L-CJl. 5 ft/jiV^ L 14 fi^t^^^tt, 2^14. Xti 3 

-ryi-/\^m. 'Ov'^/i-m. r-^hi) /^m^j:t'^m\'^^zt^^x^. 
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±12(0^ (I) <7)^a(-*jv>-c. fc^SifeSi;iovN-c rg^^L<{il^ 

etfej k\:^o%^\z.\-t. ^c^gtSIS;65$Pji^ l®;^j;v^L2i@a±. $?SL< {ir 

MT/w^^;uS, tKI^S. ^^D>f^J^,^, ;^/W;Jt>>>/^S, i£0Tyu^/u^=¥ 
/W::i-oT-lrf^/uS/j;i') , ry-zug, T7/L'=¥/uS ('Ov'/uS, 1-7 ai;!^^ 
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±fao^ (I) \z-io\>^x. z li^mHi^xiiffipLm^^^^L, Y mmw^^. 

^^^/T^-To Y^JJ^^-^^^-rm-g-lCti, [1,2,4] MJT:/n[l,5-a] t-y 

5*^(C(4. X\ SU^ X^/55Mm-t-5-<:/ir>lt;6Ul.2,4] h !JTy'n[i,5-a] 
t'y 5 •;>:^<l:am^^LTV^Sri:^:t*-r-5o 7:iib\ X'. X^ &0X^(7)gmii 

±IB<D^ (I) (wSoV>T, m fi 0 ;!>^P> 5 (DS^Sr^L. Q (i^i^J^^, 
SSm^^. -NH-. m 0 (D^-g^jCfi. Q Sr-^tfH^^ 5 

J^^o^^-rt^.;^^ (/c/f L[i.2,4] h yT'/o[i.5-a]t°'j 5 v?^^#*&{-ii:^^^-r 

^^-&L-cv^5r (b^jt^i-^o rne><7)3^. -(CH2),-R^ -C«$tL5S;6i Q 
t^Si^ ^ L T V ^ 5 :: ^ $T ^ L V \ 
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^S^6<](^fT^$n^g$f^;^]Pi^<i: L-Cli. ^J;tli\ irtg^^, li > 

i^^i! i'<7)^^^iS^^tf S w .t 1i^X^ So 

x^ 

— ;£Ljti:v^ 



XS 1 X' 



(II) 



(IV) 



NH3 3 NH2 



IS 2 



(l-B) 

±fB;^=^5^-Ai ti^$tL5^t:^#i (i-B) (i, ±iE(75Xgi^a<xm2{wtA§ 

(I I) 2 ^j:^^L 10 ^»t0^b^!|^ (I I l) <i:Sf£:$-ti:5-<!:l:i«t 

{k^4^ (IV) ^'i^hz.tiy^Xt^ (xmi) . tf'Jxii. CC- 

2oot:^-C'Ojag. l<{i^£-C'*^ lo 5>~5o BtrB^s^g-c^r-rSo si^:^t;i 
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n\^)V:t.=ffV7^^y \ Xl± 1. S-v'TlF t*->i7 n [4, 5, 0] :/xir-7-^ (DBU) 

ov>-C\ -fb-^!!^ (IV) ^ii^j'.eJti^tcg&fqtTt 1 ^*~:'ciiPJ*, iif*L< 
[t±^mm(Dr:y^~r f^lt^^htit^i^ (I-B) (xm2) o 

^i^i: L-C(±7K, ^iS^y-^i^, 7'^/^V-^K -TVyn^-^V-zK 

•C't-So ::tDRf6(i, 0iJ;tlf. 0'C~l00'C^X'(7)£;^-cl^ 10 :9—50 b#Fb1M-C 

|[cH,)j^R= 

^,7^ O N N Q^)m 

X@ 3 

(I.B1) C-C) 

it^!^ (I-B) lci^v^T X'. x\ J^D^ x*755^tt^*n3!bAz:(;i7K^I^>^^. 
^yW."^. X(4^ haS-Cfc5{b^ti (I-Bl) ^l^S~::<^iiPJ*cD^l:^!^ 
(V) tRJt^^^^tl,^^*) . it^^ (I-C) ^#5r<b;65-C'^5 (Xg 
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r/K ^:x-tf>, h/u^v, :3f->u>, g^®?^^/!^, T-trK-hy/u, 

issi LTtt. M^ii. m^-t h y m^:^ d ^m.. :^mit'r h v tk 

mib;^ y '^'A, :fj])^J^ tert-T' N^^fv- h\ -f h U "^/i^ tert-T" h^v^ K, h y 
::^5^/WT5;>, v/^f V^n tVi-— f-^L-T 5 Xli DBU /.t <!:'?rffiV^-5 r <i: ;6i-e^ , 

<;^:3f— A3 > 

Ar-(CH2)— COCHjCOjEt 
HN'V/^l (VII) 

(VI) ^® ^ Ar-(CH2)„'^N^N ^ 

(VIII) 

(IX) (l-D) 

^t>'(w±fs<D X', x^ :j^u^xniB{iiE^«i:i^aT-fo5<, ) 

it^^ (VI) <>:l5f^^l:(7){l:^it^ (VII) t^. T'nfr^V 

»^L<{tm31»itTT' 10 5^~50 B#rpmJC^$*Sr <i:l^ct'9{L-&t) (VI 
I I) ^n^:Ltt^x^^ (xm4) „ ol^x^ fb^il^ (vi i i) ^:^^'ym. 
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t\zx<oi\:^m (IX) ^m^:LtAiX'^^ (is 5) o ^(DRjt^nmmmxii 
^^^mm^x-n 0 1 ti'^X'^ . i~5 '^&(D:i-^i^mtv ^^m^^x. m^a 
M?a~ioo°c*-c<^)MT-^^i 10 5^~24 mmumx^T-r^o ^m^mmt lx 

^^'-fefv, h/w^^^, =^^^1/:^. g^B^^^/L', h V ^J-^i'T t'Vi^y. 

itizmmm<DTy^=^TtRii:^^^6zt\zx^it'k^ (i-d) 



fcSo ) 

\t^m (I-F) ^ffi^«IX{±^Stt?tiif-C- 1 ^CV^L 20 SlrO-fk^!^ 
(X) (l-E) ^'i^^^tii^X^ ^ (xa?) o 

Ot:~150t:-C|5^ 10 :$^~50 I^MS^g-C'^T-r-So ^«i4}ti3^<7)iffimit!i#lwll^$ " 




(l-E) 
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yyy^ v^:i:^/i.:l-x/i^. ^y-fef>, ^'>u>^ W^m 

-/I', ^^'/-/K T^n/V-zK :7'^y-zK .XjtctLf>(0ftE<7)rS^ifeni:i:* 

h V ^2^. ^^iJ V ^i^. Ti^mit-r h V ^2^. imWLii V ^M.. :^V^J^ tert- 
Zf h^v- h% MI 'i' A tert-y h:3E.v' K, h U oi^^/VT ^ i^^ yT'n l^yU 

<;^^— A5 > 



xe 8 x^ 

(I-B1) 

( I-G ) 

C^dr-Aff, n. Y, Z limited: PStt^^-fo -fb^il^ (i-Bl) i^fcti" 
^^L. it^^ (XI) S.t>*^t^4^ (I-G) {^fc'ft^ X', X^ J^t/ xMlHtflE 

^ (I) (Di^$^tmmx':h^. ) 

ib-^!^ (i-Bi) ^ 1 ^m--±mmo^it^m (xn <tSf&^-frS::,i:lc: 

iofi:^!^ (i-G) ^n^^tt^x'^^o ^(DKJtii. mx.it. mmmxii^ 
m^^mm^x. •^mzjtcx i~5 '^m(Dmm(r>^tETi:imu'^2oo'ctx(Dm.^ 
x'ni ztt^x^. 10 53^-50 m^u^x%j-r^o T-^'i^mm(ommim\^ 

t Kd^^i^, v^jrf^/woi— r/u, ^^ify, ^v'l^^. 



12 



wo 99/43678 PCT/JP99/00828 

■thV "i^A. 7K*^t;^7 y -^i., y !:7i. tert-:/ h=3{.'> K. h y '>J^ tert-zf 
J; o -C t g^iti- S :i <i: T? ^ 5o 



MeO. 



C, MeO-\ /-CH2NH2 




,*H3 — -^,ji:£H} 



(II) 



(XIII) 



RH(XIV) Ti T I 

" MeO 

10 



(XV) ( I ) 

:4^-CtSo •fJ'jit^ib, fk-^ife (I I) 1~5 ^SO 3,4-v^p< h :3E^'>^:^v?/ur 

(XI I) t^mMmiiL<itRftiz^^Bmimm^. or-ioot:, 

^^t<(i o°c~^£^- 10 5^—24 H^rBm)^^*^::^:^.!;^^^^^! (x i i 
I) ^n^:it:d-X'^^ (XfI9) „ :icDSJ^:4i, :^-^{::J:o-Cf:i0.l~5 ^1:, 
$fiL<{il^*<7)i^S^?^J!inL-r'bct<. ^-r-SigS^: L-rti. m^\thv 
3if-jUTXy. yT'o tVl/rrf^yUT ^ DBU. N, N-v^;>< f^^WT- y ^ , f 
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itiJ U A. im\\:-r V I) ^2^. iJ^}^J^ tert-y V^iy h\ Hfimti- h U -i^A 

■r h7t h'uyyy^ 2-^f-/W7'h7t Kn^y^'. >^;t=Jr1^:^, i/aif^/Wai- 
^:/irV, h/^::^:/. ^'>U>', i^g|jaif-/K T-feh-hll/l^. t'Uv^^, 

Hk^^X'. it^!^ (XIII) t 1 ^'a~:^^ig3IJS. ^?*L<{t2~4^*o 
RH (^4^. R l-Xmm^mtmm-vh^o ) -e^^ixs^t:-^^^ (xiv) i:^, m 

^i^iiL<itRjt^izyf^i^fmm^. ii^^ta~i5o*c-c lo 5>~24 mm^jt^^ 

^t^ztizx^it^Siio (XV) ^m§ri/5JT't5 (xmio) o Z(D^!tnm 

^{;iJ:oT{i0.5~lO '^m<D^ ^T*L<{i2~4 ai:<^M^^»P$*-C^T9 <^ 
/l^TK>. DBU. N,N->^^f-/UT=y t'Dv?^, =3r/y:^. i^m^JV^M.. 

y •:7i^ tert-:/ h^'> K. y^^/wy f-'i/i^, Ti^mit-r h y -^^a, tK^^i:;^ y -^^^ 
tit. RjtAz^m^^jimm(Dmm\tmm^^ix^j:\'^t\ mx.it. ai>?y-/u, 

2-y^yUxh7t Y^nyyy. -J-t^-t^. v^oc^/u^i— r/K '<V-^>'> 
'Ji7 uu:z:.^l^^ii^mi^n. <Df£it«^?^^tl?'.f <!f ^ffl V ^ § r ,h T- 1 . 
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m^-c. it^m (XV) ^mmm^L<nm^^mm^. i '^m-izmm(o 

m (I) ^ni>^tt^X^^ (xail) o 5S^X'itOiS1-5:^'g-. 

iSi: Lrj4MJ7/u;rn^^>'y?./U;tcV^, (Nafion®) , h U 7/u 

/— /P, ^W. h/W^iv, ^fv/w^-^ :^7nn;i^;WA, v^^'nn 

2, n n-5, e-v^v^T y -p-^^i/:^^- y ^^(DDQ) , n 7 ^/W^:65*tf b 5o 

Si^i^fiiiS ot:~ioo°c. $f * L< {iMja-ciT9 r ij^^-ct . lo 5^^-24 
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(XIII) 
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xm 13 
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x^9-ri#?>tifc'fb^ti (XIII) xai 1 tPmc^Mt^^^-LX^b'^ 
#) (I -H) (xsi 2) . (I -H) ^fflv^, xui otmm<D 

^i^^noZt\zX^it^m (I) (XS13) o 

ffl^ns^j^gmiiiffi. m^it. itii. ttm. sfe?^. ^it, ^i^. Mb^b, 

±15^ (I) iw-a^^tiSft-g-J^t^^*), if%m<r>wm<r>^-mL^h\.X^^ 
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< <±^Sm<^T y -/US, Sm^L<li^E^olim^S, Xli-CO-R^ (^*, 

u'\ti&mT/u^/v^m. imr^iy^i^i^m. i&mT;i^^/u^:tm. ^^^L<im 

^ (I) X-^$n-5[l,2,4] h !Jri/D[l.5-a] t°y ^ 

m^m, o-Dm^£t'<Di^mRxj^/xi-i=f'm:im\>^?>^t:/)^x^^o ^mm(Dmm 
(r>m^nm^j:)^mty<-^yyymxh^o :^mm(r>mMtLXit. ^m^^x 
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^mii^ztt^x^. 0matk^i:im-r^mm(DmtLx\t. m^\t. mmi. 
mm. wlam. mmm. mi m^^mm. m^^m^mM^^t'^mif^^ti^ 

t^(Dmmm mn. T/i^^>my-yfj:t'(ommm ^y^r y 
m.m^m^^^zti^xt?>c 

^L<(ifc: vimt^^<Dii^^m^^m\^xmm-^:Ltt^x^^o m^Lit. a 
mwt. mmm. zfv^mmm.. x\-t&i^t-:f v^mmm(DWkmt^^m\ti^i^ 
ii^m^w-^m\^\ nm{:i%^xm^fiimmthuz.mwL. %mm. x\t':i^%Lmt 

mx\^if^m\tiJf\^S'^miif<D^i;i^^m^^xmkthz.ti)^x^ So ^mm\-t. 
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^^n. mm. vsmn. mm. ^m\. mmu n^^m. 

{1. jtA 10^9 l~50mg/kg ^ 3~4 m\^^^iX^^-t^(Diimt. LV\ 

^ ?g ^ mffi-r § /c <7) a ^ JF^^ 

^ (EtOHii, :t^y-/u^*-t-) o 

1 : 5, t K P ^•>-2-(2-7 U /U) [1, 2. 4] h y T :/ n [1, 5-a] \f 

V Ub^t) (1) ] 

TK^fb^ h y "^A 3. 2 g (80 mmol) 100 ml '^'tC Ot:r''^o < 'O 

JbPX-fCo o^/^-C-:lO!!i®^S^w-r o ^'^v^j^X^U 12.2 ml (80 mmol). 5- 
97855 ^■{iimz.B^^ixitljm^X'O^f^Lfz 3-T 5 y-5-{2-7 y yU)-l,2.4- h 
yry'-zu 12 g (so mmol) ^MK.tzm. f^-^^^ 7 Bfrel^IPflliilsSLycio RfJ? 

/i^-c^?^. ^iiLfc^, tk 200 ml izmmLfz. :L(Dmm{z^^m^ija^x ph 
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^#btt7t@fl^^7K, :3^-7^^WT-Sfe^L, oV^-C-^^tL-C^Ek^tl (1) 12.4 g 

'H NMR (DMSO-de, 6 ppm) : 7. 90-7; 75 (m, IH) , 7. 08-6. 79 (m, IH), 6.70- 
6. 57(m. IH), 5.08(s(br), IH) 
MS We): 218 (M*) 

m2 : 5.7-i^^nn-2-(2-7i;/W[i.2,4] hyTi/n[l,5-a] t-y ^ 

Ut^m (2) ] 

miXn^tl^WL^^ (1) 20 g (91.7 mmol) ^:^:Jr C/i^ik ^ > 50 ml 4'-C 4 

AL5to WttiLfc@^*:^itSlL, tK?^, ^ i tcj: 9 *l5ik^i^ (2) 

15. 1 g : 73%) LX#7t<, 

'H NMR (CDCI3, 6 ppm) : 7. 66(t, J=l. OHz. IH), 7.35(t, J-3. 5Hz, IH), 
7.22(s, IH), 6. 62(dd, J=3.5Hz, 1. 5Hz, IH) 
MS (m/e): 256, 254 (MO 

fil3 (#%^J) : 2-(2-7y/U)-5,7-v^7ai/,:3f-v'[l,2,4] h !JTy'n[l,5-a] t° 
y 5 Ut^^ (3) ] 

13. 8 g (147 mmol) h 7 fc K o 7 7 (THF) Ictgft? L. 
^^dTK^ft:-:^ h y 5.88 g (147mmol) $rt^o< •5^JDx.7t., ov^-e, «fij2t? 
nhfl^WL^^ (2) 15 g (58.8 mmol) ^^Dx.T 4 H#mf\jl»iE Lfco RJtmt: 

7KT'i5feif L, o^^-C'^^^-r5r irtiJ: (3) 26.8 g (iR* : 

'H NMR (DMSO-dg, 6 ppm) : 7.65-7. 13 (m, 12H), 6. 59-6. 54 (m, IH), 5.82(s, 
IH) 
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m4 iP^m) ■.7-r^/-2-{2-yv/\^)-5-y=c/^-y[i,2,A]hVryu{_i,5- 

a]t'V^i^y Lit^!^ (4) ] 

^iS'Cnhfl^it'^m (3) 500 mg (1.39 mmol) ('T-fe h=i H y/HO ml. T 

mL. mm^^^Ltz'ik. mm.^:^^ /-/i^^^w^^^mLxmrnt'^'^ (4) 255 

mg (JR^ : 62%) ^SfeSflsi: LT#:fc, 

'H NMR (DMSO-de, 6 ppm) : 8. 10(s(br), 2H), 7.88(d. J=0. 7Hz, IH). 7.50- 
7.21(m, 5H), 7.06(t, J=l. OHz, IH), 6.68(dd. J=3. 3Hz. 1. 7Hz, IH), 5.79(s, 
IH) 

MS (m/e): 293 (r) 

IR (KBr; cm"') : 1649, 1600, 1585, 1564, 1461, 1322 
MM. : 208. 9-210. 5t: 

M5 (#%W : 2-(2-:7 i;/l.)-5,7-t*;^(2,4-v^^n P7 3i/^-»[l,2.4] h !) 

Tyn[l,5-a]t°y ^i^l^ [it^Hk (5) ] 

Lxmmt^i^ (5) (iix* : 58%) ^^^^mwt LxntL. 

'H NMR(CDCl3, 6 ppm) : 7.65-7. 15(m, 8H), 6.55(dd, J=3. 5Hz, 2.0Hz, IH), 

5.81(s, IH) 

MS (m/e): 507 (M') 

me i^mW : 7-T 5 y-5-(2,4-v^ n n^a^y drv^)-2-(2-7 y yu)[l,2,4] 
hyTi/p[l,5-a]t'y ^v=> Lit^^ (6) ] 

msxnibti^it^m (s) srfflv^, m4 tmmi:.Lx^^it^m (6) (nx 
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^:95%) ^^n^mi^t Lxmz.. 

'H NMR (DMSO-dfi, 5 ppm) : 8.22(s(br), 2H), 7.88(d, J=1.5Hz, IH). 7.81(d, 
J=2.5Hz, IH), 7.53(dd, J=9. IHz, 2. 5Hz, IH), 7.44(d. J=8. 4Hz, IH), 7.05(d, 
J=3.0Hz. IH), 6.68(dd. J=3. 5Hz, 2.0Hz. IH), 5.91(s. IH) 
MS (m/e) : 361 (M*) 

IR (KBr ; cm-') : 1654, 1604, 1571. 1459 
m.^^ : >290 

0ij7 :2-(2-7!;yU)-5,7-tf;=^(2,4,6-hyiJ^nP7a.y:¥v')[l,2,4] 
h !JTyu[i.5-a]fc:°y 5 Mb^l^ (7) ] 

LXmUit^l^ (7) (IIX^ : 49%) ^^^^mi^t LXntc, 
'H NMR (DMSO-dg, 6 ppm) : 7. 65-7. 15 (m. 8H). 6.55(dd, J=3. 5Hz, 2.0Hz, IH), 
5.81(s, IH) 
MS (m/e): 577 (M*) 

ms (.mmm) : 7-T ^ y-2-(2-:7 y y^)-5-(2,4,6- h y ^ n n 7.^ y 
'» [1, 2, 4] h y T / P [1, 5-a] t° y 5 [{k^tl (8) ] 

mixnhti^it^^ (7) ^m\^\ m4 tmm\:iLxmmt'^<^ (s) m 
m:59%) ^mn^mi^tLxmti.. 

'H NMR (DMSO-dj, 8 ppm) : 8.51(s(br), 2H), 7. 92(d, J=l. GHz, IH), 7. 18(d, 

J=3. 5Hz, IH), 6.71(dd, J=3. 5Hz, 2.0Hz, IH), 6.27(s. IH) 

MS (m/e): 395 (M*) 

IR (KBr ; cm"') : 1645, 1594, 1326 

MM. : >290 °C 

M9 (#%0iJ) : 2-(2-7 y>'U)-7-t Kn=3f-v'-5-7 3i-/U[l,2,4] h y T:/n 
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[l.S-alfy 5v^> iit^^ (9) ] 

3-T 5 /-5-(2-7 y /W-1,2,4- h y T^-yU 3 g (20 mmol) i:^^yV/l^g^ 
g^ni^/p 3.64 ml (21 mmol) ^i^g^ 30 ml 120°CT' 12 mmWLtz, Sft^ 

i/^^v/^7A-cKjgit. mm^w^Lxmn.it'^m o) 2.78 g (M:5o%) 

/Co 

'H NMR(DMS0-d6, 6 ppm) : 7. 95-7. 86 (m, 3H). 7. 60-7. 52 (m. 3H), 7. 16(s(br), 
IH), 6.72(s(br). IH). 6.34(s. IH) 
MS (m/e): 278 (MO 

m 10 (0^m) : 7-i^ n n-2-(2-:7 lj/k)-5-7jL::i;U[l,2,4] h y T^/D [1,5- 
a]b-y Ki^'^ Ut^^ (10) ] 

m^Xnhfl^it'^m (9) 1.3 g (4.67 mmol) ^ir^i^mt^) 15 ml ^'T* 

#6tL/c@^i(i:^7KSfe. ^itL-C^t£<[:^i^ (10) 1.27 g (HX-^ : 92%) ^mtz. 
'H NMR (DMSO-de, 6 ppm) : 8. 40-8. 3 Km, 3H), 7.99(d, J=1.0Hz, IH), 7.63- 
7.58(m, 3H), 7.32(d. J=3. 5Hz, IH), 6.76(dd, J=3. 5Hz, 2.0Hz, IH) 

MS (m/e): 298, 296 (M') 

fi»J 11 (##W : 7-T^ /-2-(2-7 !;/W-5-7a:-;U[l,2,4] h !) TV'P [1.5- 
a]f y Ut^m (11) ] 

10 Xmhtl^it^^ (10) 690 mg (2.33 mmol) V^-T ^^?q Lfl 

mm^^-^ /-/^ii^ow^^BLxmBit^m (u) ssomg (11x^:59%) ^ntz. . 

'H NMR (DMSO-dg, 6 ppm) : 8.23(s(br), 2H), 8. 08-8. 04 (m, 2H), 7.93(t, 
J=1.0Hz, IH), 7.59-7. 49(m, 3H), 7. 18(d, J=3.0Hz, IH), 6.79(s, IH), 

27 



wo 99/43678 PCT/JP99/00828 

6.72(dd, J=3.5Hz, 1. 5Hz. IH) 
MS (m/e): 277 (M*) 

IR (KBr; cm"') : 1643, 1637, 1592. 1968, 1384 
: >270 "C (^ftl) 

M 12 immm) : T-T ? y-5-(3,4-v;>< h ^ ^ :^ / ^ i^)-2-{2- y U 
[1, 2. 4] h "J T y u [1, 5-a] t'V li^'^ iit^^ (12) ] 

V^'yy ^ / 1.17 g (7.58 nimol) ^ v^p< f^/W^^/Wi^T ^ K 
(DMF) 15 ml |C?§^L. iit^m'Clr h y "^i^ 404 mg(10. 12 mmol) Ot:-Ct^o< 9 
iP;t7t, OV^-C^ ::cD^-g-!f^(C^j8 (8) l.O g (2.53 mmol) 
^^0^. lOO'C-C' 4B#FBm#t7t. Sit>i^^Mtai^ML. tK. 0VN-C'i5'nP3i>/u 

i^) J; i^i^KLfic #bn.fc@fl^<^3i^y-/i.-ci5fe?^UT«teik^t) (12) 
1.0 g (iK* : ^ftfit)) ^#7to 

'H NMR (DMSG-ds. 5 PPm) : 8.08(s(br), IH), 7.89(d, J=l. OHz. IH), 7.08- 
6.67(m, 5H), 5. 73(s. IH), 3. 79(s. 3H), 3.75(s, 3H) 

MS (m/e): 353 (M*) 

IR (KBr; cm-') : 1637, 1589, 1564, 1461, 1400 
ill^ : 263. 5-264. St: 

13 : 7-T5 /-2-(2-7i;yW)-5-(4-73i^/U7:iiy^v^)[l,2.4] 

h yry n[l,5-a]t''J [iL'&i^ (13) ] 

4-7a:-/U7 3i/— ;H.29 g (7.59 mmol) ^ DMF 15 ml \zM1^\^. ii^M\^-r 
404 mg (10.12 mmol) % O'CT'i^o < <9j!jn^fCo OVn-C. 
\Z.mZ-^%hi^^\\L^m (8) 1.0 g (2.53 mmol) ^^JP^, lOOrT' 3 BtrBlfI# L 
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X'OWi^^LXmmt'^i^^ (13) 580 mg (M : 62%) 

'H NMR (DMSO-dfi, 6 ppm) : 8. 15(s(br), 2H), 7.89(t, J=1.0Hz, IH), 7.77- 
7.69(in, 4H), 7.52-7. 30 (m, 5H), 7.07(d, J=3. 3Hz, IH), 6.68(dd, J=3.6Hz, 
2.0Hz, IH), 5.84(s, IH) 

MS (m/e): 369 (M*) 

IR (KBr; cm-') : 1662, 1654, 1604, 1560, 1216 
MM. : >290'C 

m 14 (#%0ij) : 7-T5 /-5-<Vv/W;rdf->-2-(2-7yyU)[l,2,4] h y T^cr 
[l,5-a]fy 5 v?^ Ut^Hiia (14) ] 

^^ilS'CttbtLS'fk^t) (8) 0.8 g ,i:'<:/v^/uT/v=— 0.63 ml t^m\>\ 

mi2t mmi,:i Lxmmt^^ (14) mm ■. 90%) ^mz^ 

'H NMR (DMSO-de, 6 ppm) : 7.89(s(br), 2H), 7.48-7.31(m, 6H), 7.09(d, 
J=3.3Hz, IH), 6. 70(dd, J=3. 3Hz, 1. 7Hz, IH), 5.68(s, IH). 5.40(s, 2H) 
MS (m/e): 307 (W) 

IR (KBr; cm"') : 1654, 1608, 1473, 1336 
ill.^!. : 251. 5-253. O'C 

m 15 i0^m) : 7-T ^ y-2-(2-7 y /l/)-5-*/U7Mi y [1,2,4] h y TV' o 

[i,5-a]ey ^i/^- (14) ] 

MAX^i^hth^it^!^ (4) 0.8 g (2.73 mmol) ^^^/U* y V 5 ml lwj$j5?L, 
DBU 0.45 ml ^M^X-mMmi^Ltlo Jt^K^MlEg* L7t^, ^jtiw:t— r 

-/i^X'OWi(H^BLXmmt^!\iO (15) (i|X$:52%) ^^fc^ 

'H NMR (DMSO-de, 6 ppm) : 7.85(t, J=l. OHz, IH), 7.52(s(br), 2H), 7.02(d, 

J=4.0Hz, IH), 6.66(dd, J=3.5Hz, 2.0Hz, IH), 5.66(s, IH), 3.69(t, J=4.0Hz, 
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4H), 3.52(t, J=4.6Hz, 4H) 
MS (m/e): 286(M') 

IR (KBr; cm-') : 1654, 1604, 1569, 1490 
a.^. : >290'C 

m 16 (##«SJ) : 7-T$ /-2-(2-7 !;/W-5-(4-^5"yl't°-<7v'-/l-)[l,2,4] h 
U T y n [1. 5-a] f U * v^>' • ^mm. iit-^m (16) ] 
0ll4-e#f>il5{b^!^ (4)1.0 g (3.41 mmol) t H-/ f'/U}^-<y i^^ 5 ml 

t^m^\ mi5 tmmzLx - 2-(2-7y/w)-5-(4-p<x/ut°-<7v? 

=/^) [1, 2.4] h y T^ci [1,5-a] t° y ^ v?^' 600 mg (HX* : 59%) ^t#/Co t#b 
iXfc - 2-(2-7 y /l')-5-(4-^5^/Uf^7v^-/^)[l,2,4] hyT^/n 

[1, 5-a] f y 5 600 mg (2. 10 mmol) <^ 4N Jt&^-i^i?3:^/u4J-C 30 L 

mi¥^n.^Lxmuit^m (i6) 303 mg (iix*:25%. 2XU) ^ntc. 

•H NMR (DMSO-ds. 6 ppm) : 7.90(d, J=l. 5Hz, IH), 7.81(s(br), 2H), 7. 13(d, 
J=3.5Hz, IH), 6.69(dd, J=3. 5Hz, 1.5Hz, IH), 5.81(s, IH), 4. 40-4. 34 (m, 
2H), 3. 58-3. 38 (m, 4H), 3. 16-3. 03 (m, 2H), 2.76(d(br) , J=4.0Hz, 3H) 

MS (m/e): 299 (M') 

IR (KBr; cm"') : 1647, 1604, 1575, 1519 
Mj^. : 224. 0-226. 5t: 

17 (#%0-|J) : 7-T$ /-2-(2-:7yyU)-5-(4-7 3:-/H:°-<^ v^-/U)[l,2,43 
hyT:/n[l,5-a]fy 5 v'^- iit^m (17) ] 

Me-C^btLS-fk-^J^ (6) 800 mg (2.21. mmol) ^ p< /U/f: K 

(DMSG) 5 ml {C^^j|L, n- y :r. =. \i° ^ y i> > 1.07 ml (6.65 mmol) RU^ 
DBU0.3 ml (2.21 mmol) ^M:^X UOX:X' 6 ^mmW LtZo Sf&rl^1^^^£t- 
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Eik-^tl (17) 430 mg : 54%) 

'H NMR (DMSO-de, 6 ppm) : 7.86(s, IH). 7.52(s(br), 2H), 7. 28-7. 21 (m, 2H). 
7. 04-6. 97 (m, 3H), 6. 81(t, J=6.9Hz, IH), 6.67(dd, J=3. 3Hz, 1. 7Hz, IH). 
5.71(s, IH), 3.79-3.69(m, 4H), 3. 28-3. 21 (m. 4H) 
MS (m/e): 361 (M*) 

IR (KBr; cm"') : 1658. 1598, 1502, 1490 
gfejS : 277. 5-280. 0'C 

m 18 (##^J) : 7-T 5 /-2-(2-7 ';/U)-5-f-<7>'-/l-[i.2,4] h y ryn 
[1.5-a] t°y %^yy W.'^m (18) ] 

m 26 t?^ibtu5<t;'^^ (26) 2.03 g (5.27 mmol) \Z. 4N igi!-l, 4->^;^-'¥1^ 

\.x\Y.%m (18) 1. 70 g (»ix* : ^ntzo 

'H NMR (DMSO-de, 6 ppm) : 7.93(t, J=0. 7Hz, IH), 7. 16(d, J=3. 3Hz, IH). 
6.73(dd. J=1.7Hz, 0. 7Hz, IH). 5.76(s. IH), 3. 91-3. 81 (m, 4H). 3. 24-3. 15 (m, 
4H) 

MS (m/e): 361 (r) 

m 19 : 7-T5 y-5-(4-^>v^/Ut°^7v^^/W)-2-(2-7!J/l')[l,2,4] 

M) T y' P [1, 5-a] t'V ^ i^y iit-t^ (19) 3 

mexnbn^it-^l^ (6) 800 mg (2.21 mmol)^ DMSG 5 ml l^imML. N-^ 
yi^/l^t'^yi^y 1.73 ml (9.94 mmol) . DBU 0.33 ml (2.21 mmol) ^M^tz , 
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yT'n tVU:n-x/U (1:5) J; 19 S^b^q LX^EIb^tl (19) 
275mg {Um : 33%) LT^fco 

'H NMR (CDCI3, 6ppm) : 7.56(d, J=l. 7Hz. IH), 7. 35-7. 30 (m. 5H). 7. 17(d, 
J=3.3Hz, IH), 6.54(d, J=3. 3Hz, IH). 5.55(s, IH), 5.33(s(br), 2H), 
3.72(s(br), 4H), 3.56(s(br), 2H), 2.53(s(br), 4H) 
MS (m/e): 375 {W) 

IR (KBr, cm"') : 2371. 1651, 1604, 1564, 1244 

: >230r(^j?|) 
TtWj^^ : CzoHj.N^G O.2H2O O.SEtOH tLX 
Iia0lft(%) : C 62.99, H 5.77, N 25.05 
tt»fiS(%) : C 62.98, H 5.96, N 24.96 

m 20 (^ig^FiJ) : 7-T ^ / -2-(2-7 U /l-)-5-(4- t-'^P 
/V')[l,2,4] h yT>^n[l,5-a]f y ^ v?:x Ut^m (20) ] 
N-t'''<n-yVt°-<7v'^^^fflV^, m 19 i:l5l^(c:L-C«|Eft:-g-#l (20) ^ (iR 

^ : 73%) n^m{^t L-C^#yt. 

'H NMR (CDCI3, 6ppm) : 7.56(d. J=l. 7Hz, IH), 7.35-7.30(m, 5H), 7. 17(d, 
J=3.3Hz, IH), 6.54(d, J=3. 3Hz, IH), 5.55(s, IH), 5.33(s(br), 2H), 
3.72(s(br), 4H). 3.56(s(br), 2H), 2.53(s(br), 4H) 

MS (m/e) : 419 (MO 

IR (KBr, cm"') : 3302, 2380, 1556, 1512, 1462, 1383 
it^. : 265. 5-267. Ot: 

ycm^^ : Cz.Hj.NA 0. IH2O 0.2EtOH t LX 
Mmm%) : C 59.79, H 5.12, N 22.83 
tf»ffl(%) : C 59.71, H 5.24, N 22.78 
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m 21 (Ulig^lJ) : 7-T ^ /-5-[4-(3,4-v'^ h ^ v'-O'v^-'l') t'-<y'J:^/l^]-2- 
(2-7!J/U)[l,2.4] h yTy'n[l,5-a]t°y lit^!^ (21) ] 

N-(3,4- v=p< h^\^-<>i^/i^)\:°^7i^y^m^\ m 19 tmmi^Lx^mt 
(21) (iR^:85%) t:n^m{^tLxmz.., 

'H NMR(CDCl3, 6ppm) : 7.56(s, IH). 7. 18(d, J=3. 3Hz, IH). 6.88(s, IH), 
6. 76(s. 2H), 6.54(dd. J=3. 3Hz, 1. 7Hz, IH), 6.00(s. 2H), 5.56(s, IH). 
5.34(s, 2H), 3. 70-3.68(m, 4H), 3.45(s, 2H), 2. 51-2. 48(m, 4H) 
MS (m/e) : 435 (MO 

IR (KBr, cm-') : 3446, 2366, 1649, 1560, 1230 

m.^. : 223. 4-224. 5t: 

7tm^^ : CjjHjsNA tLX 

MmM.i%) : C 60.38, H 5.92, N 22.12 

H-^ffi(%) : C 60.68, H 5.79, N 22.51 

0iJ 22 (mt&m) : 7-T ^ y-5-[4-(4-T-iy/l') v'^/L']-2-(2-7 y 

[1, 2, 4]hVTya [1, 5-a] f y 5 V Ut^m (22) ] 

N-(4-T-->/i') v^>^fflv^. 19 tmmi^Lxmmt^^ (22) m 
m : ^mm ^n^mi^t Lxmtz., 

'H NMR (CDCI3, 6ppm) : 7.57(s, IH), 7. 19(d, J=3. 3Hz, IH), 6. 95-6. 84 (m, 
4H), 6.55(dd, J=3. 3H2, 1. 7Hz, IH), 5.63(s, IH), 5.41(s(br), 2H). 3.89- 
3.85(in, 4H), 3.78(s, 3H), 3. 16-3. 12 (m, 4H) 
MS (m/e) : 391 (M*) 

IR (KBr, cm-') : 3115, 2382, 1655, 1601, 1570, 1508 

WiJ^. : 280. 0-281. 8't: 

Ttm-^^ : CjoHz.N^Oj O.2H2O tLX 

mmmi%) : C 61.02, H 5.50, N 24.52 
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^'1 23 (m^m : 7-T ^ y-2-(2-7 !J/l-)-5-[4-(2-t:-y 5 v^-yu) t'-<yi^=^ 
>'l-3[l,2,4] hyTy'o[l,5-a]tr!J ^ v^:/ lit^m (23) ] 
N-(2-fy t•-^7v'VS^fflV^. «BJ 19 I^^td LT^IEfk-^i^ (23) 

mm : 62%) ^fSfeSI^<t Lxmtz. 

'H NMR (CDCI3, 6 ppm) : 8.34(d, J=4.6Hz, 2H), 7.57(t, J=l. OHz, IH), 
7. 19(d, J=3.3Hz, IH). 6. 56-6. 53 (m, IH), 5.61(s, IH). 5.40(s(br), 2H), 
3. 97-3. 93 (m. 4H), 3. 84-3. 81 (m, 4H) 

MS (m/e) : 363 (M*) 

IR (KBr, cm"') : 3157, 2382, 1650, 1589, 1489, 1238 
iill;^ : >291t: 

m 24 immm) l-r %y-2-{2-y y yW-5-[4-(2-;^ Ye^iy^^ji.) t:--<7v^- 
^W] [1,2,4] hyr:/ci[i,5-a]f!; ^v?:^ Wk^tl (24) ] 

N-(2-^ h^i/^j^f-zw) t°-^7i^:/^fflv^, m 19 tnmz\^x^mt'km 

(24) (»IX^:54%) LT^/c, 
'H NMR (CDCI3, 6 ppm) : 7. 56(s, IH), 7. 18(d. J=3. 3Hz. IH), 6. 55(dd, 
J=3.3Hz, 1.7Hz, IH), 5.58(s, IH), 5.41(s(br), 2H), 3.77(s(br), 4H). 
3.57(t, J=5.3Hz, 2H), 3.37(s. 3H), 2.63(s(br), 6H) 
MS (m/e) : 343 (M') 

IR (KBr, cm-') : 3160, 2384, 1661, 1606, 1560 
Wi^. : 163.5-165.5 

TC^^W : CieHj.NA 0.4H20 0. 1 ^df^f->i 

: C 55.19, H 6.61, N 27.49 
fhSffi(%) : C 55.51, H 6.51. N 27.30 
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m 25 immm) l-r ^ J-l-^l-y V /W)-5-[4-(3-7a-/W:/n tVW t-^yv^ 

:^vw3Ci.2,4] hyrynEi.s-a] t'v li^y ut^m (25) ] 

(25) (11X^:68%) ^^feSi^i LT^#7t, 
'H NMR (DMSO-de. 5ppm) : 7.84(s, IH), 7.45(s(br), 2H), 7. 28-7. 17 (m, 5H), 
7.01(d, J=3.3Hz, IH), 6.66(dd, J=3. 3Hz, 1. 7Hz, IH). 5.65(s. IH), 
3.55(s (br), 4H). 2. 65-2. 59 (m, 2H), 2.43(s(br), 4H), 2. 35-2. 30 (m, 2H), 
1.77(s(br), 2H) 
MS(m/e) : 403 (M*) 

IR (KBr, cm"') : 3383, 2366, 1645. 1604, 1574 
MM. : 165. 0-167. 5t: 

m 26 {mmm) : l-r ^ J-l-^l-y y yW)-5-[4-(tert-7' Vi^'yijfVifsz^iV) f 
^7t;-/W][l,2,4] h yTy'n[l,5-a]fy 5 v?^^ {.\Y.^m (26) ] 
N-(tert-:/ h^^v-;^?/^^-/!^) l::°-<7v^>^^VN, m 19 i: P^lc fC^IE^k 
(26) LT#yt, 
IR^ : 44% 

•H NMR (DMSO-de, 6 ppm) : 7. 85(t, J=l. GHz, IH), 7.53(s(br), 2H), 7.02(d, 
J=3.3Hz. IH), 6.67(dd, J=3. 3Hz, 1. 7Hz, IH), 5.64(s, IH). 3.57(s(br), 4H). 
3.44(s(br), 4H), 1.43(s, 9H) 
MS (FAB) : 386 (M+1) 

IR (KBr, cm"') : 3151, 2910, 2384, 1653, 1568. 1414, 1232 

it^, : 223. 4-224. 5^^ 

liM^^ : C.gHasNA 0. IH2O h\^X 

IISiM(%) : C 55.82, H 6. 12. N 25.02 

H-^ii(%) : C 55.83, H 6.04, N 25.32 
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m 27 (MMm) : 7-T ^ y-2-(2-7 'J /U)-5-{4-[2-(4--7/U;rD^>':/^ /U) 31 
^;P]k--<7v'-/U}[l,2,4] h!JTyp[l,5-a]fy ? v^:^ Cfb'&t) (27) ]. 

M 18 Vnhtl^it^^ (18) 500 mg (1.55 mmol) <5r y 10 ml {zmm 
L, r(7)|§j^(C^^;<7 y •J'i. 860 mg (6.22 mmol) ^tM^XM^^X' 5 ^mmW 
LtZo 0^^-e N-[2-(4-:7;W;^p^yyV/l')3:^/U] b"''^^ v^^^ 870 mg (4.66 
mmol) ^MtMm.X5mri\mWLtz. Klt^Jm. Sf&^g^t)[Ci?nn7}T/^Ai 

T^^M^xt^iHLtio ^m^^^Mm'^^'^^i^':7J^x'n^Ltz'ik. 

Lxn^titimi^^^>]}iJ^/i^:fjyM,i^u-v'h^7y^- (^tH^^ : 4%^ 

Xmmit-^!^ (27) 151 mg (IK^I^ : 22%) ^ntZo 

'H NMR (DMSO-dj, 6 ppm) : 8. 12-8. 01 (m, 2H). 7.85(dd, J=l. 7Hz, l.OHz. IH), 
7.48(s(br), 2H), 7. 39-7. 33 (m, 2H), 7.00(d, J=3. 3Hz. IH), 6.67(dd, 
J=3.3Hz, 1.7Hz, IH), 5.65(s, IH), 3.54(s(br). 4H), 3.34(s(br), 4H), 
3. 28-3. 23 (m, 2H), 2. 75-2. 73 (m, 2H) 
MS (FAB) : 436 (M+1) 

IR (KBr, cm"') : 3152* 2839, 2375, 1660. 1599, 1574 
H!!.^. : 199. 4-202. 5t: 

7C^5>^Jr : C22H22NAF 0. 2H2O 0. lEtOH t LX 
MmU(%) : C 60. 04, H 5. 12, N 22. 07 
H-»ft(%) : C 60. 10, H 5.22, N 22. 10 

^SJ 28 (Ute^F']) : 7-T $ y-2-(2-7!;;W)-5-{4-[4-(4-7/l-;tn^>'yV^^)y 
5"/P]t'-iyv^n/U}[l,2,4] HyTyn[l,5-a]t'!) 5 (28) ] 

N-[4-(4-7/U;j-D-<:^'/^/U)7'5^/U] f^yv^y^ffiVN, m27 tmm\ZLX 

mmit^m (28) mm 19%) ^mn^mi^t Lxmz. 

'H NMR (CDCI3, 6 ppm) : 8. 01-7. 97 (m, 2H), 7.56(d. J=1.0Hz, IH), 7. 18r 
7.01(m. 3H), 6.54(dd, J=3. 3Hz, 1.7Hz, IH), 5.56(s, IH), 5.33(s(br), IH), 
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3. 71-3.0 Km, 4H), 2. 99-2. 96 (m. 2H), 2. 53-2. 49 (m. 4H), 2. 45-2. 40 (m, 2H). 
1.82-1.76(0, 2H) 

MS (m/e) : 463 (M*) 

IR (KBr, cm-') : 3295, 2955, 2384. 1647, 1599, 1560, 1232 
Mi^. : 204. 3-206. Ot: 
TC^^J-W : C2A6N7O2F tLX 
MmUi%) : C 62.01. H 5.91, N 20.84 
fh^ii£(%) : C 62. 19, H 5. 65, N 21. 15 

m 29 im^M) : 5-^ n n-7-(3,4-v=7< h iy-O' i/^WT 5 / )-2-(2-:7 y 
^W[l,2.4] h yry' a [l,5-a]fy ^v?^ Lit-^l^ (29) ] 

m2-V%htl^it'^^ (2) 17.4 g (68.3 mmol) ^r^i^y-yU 180 ml [ZMM 
OX:xmWLf£:d^h^y h]}/\^T^> 30.9 ml (205 mmol) ^*nx.fCo R 

i^ffi@*i-5wtT-^iafk:^i^ (29) 22.7 g (iR^ : 86%) ^^^n^tLxn 

'H NMR (CDCI3, 6 ppm) : 7. 58(t, J=l. OHz, IH), 7. 25(d, J-3. 6Hz, IH), 
6.95-6. 85(m, 3H). 6.70-6.64(m, IH), 6.56(dd, J=3. 6. 2. OHz, IH), 6.21(s, 
IH), 4.53(d, J=5.6Hz, 2H), 3.91(s, 3H), 3.89(s, 3H) 
MS (m/e): 387, 385 (M') 

30 (##0ij) :7-(3,4-v^p« h v'^ V v'/UT 5 / )-5-[4-(4-^ n p 7 
;U) t°-<7>^^/l-]-2-(2-7!;/U)[l,2,4] h y T/o[l,5-a] t-y ^i^y Ut^m 
(30) ] 

0ij29 •e^#lbtL5^b^!^ (29) 800 mg (2. 08 mmol) , l-(4-^ p n 7 3i-/U) f 
^^v'V- 2i^^i^2.24 g (8.32 mmol) . ^S^U^DBU 2.31 ml (16.6 mmol) 
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^/i-) X-mmi^^mt^m 02) 638 mg (iK^:56%) ^mzo 

'H NMR (CDCI3. 5ppm) : 7.54(s, IH). 7. 26-7. 17 (m, 3H), 6. 94-9. 80 (m, 5H), 

6.54(dd, J=3.6Hz, 2.0Hz, IH), 6.25(t, J=5. 3Hz, IH), 5.41(s, IH), 4.47(d, 

J=5.3Hz, 2H), 3.92-3. 78 (m. lOH), 3. 30-3. 20 (m. 4H) 

MS (m/e) : 545, 543 (M*) 

M 31 (#%^J) :7-(3,4-v?p< h ^ v-^ ^^-:^/UT 5 7 )-5-[4-(3-i:^ n n 7 ^ - 
/U) >^^;U]-2-(2-7 y /W [1, 2, 4] h y T y' n [l, 5-a] t'V ^i^^ lit^^ 

(31) ] 

0«j29-Ct#f>tL5{b-g'J^ (29) 800 mg (2.08nnool) . l-(3-t^ o n 7 o: -/W) f 
^yi^> • I.23g (5.29 mmol) . RX}- DBU 1. 15 ml (8.32 mmol) ^fflV^ 

mzo tmm(D^i'^^no:iti,cx.<ommt^^ (31) 673 mg (itx^:59?(.) 

'H NMR (DMSO-dfi, 5 ppm) : 8. 40-8. 33 (m, IH), 7.95(d, J=l. OHz, IH), 7.38- 
6.85(m, 8H), 6. 77(dd, J=3. 3Hz, 1. 7Hz, IH), 5. 89-5. 88 (m, 2H), 3.84(s, 3H), 
3.82(s, 3H), 3. 95-3. 75 (m, 4H), 3. 40-3. 25 (m, 4H) 
MS (m/e) : 545 (M*) 

m 22 i^nm) :7-(3,4-v7 V ^'y^l^ i/ /\^Tl / )-'b-[A-{2-^ u n y 
/U)l::°^7C^-;U]-2-(2-7!;/U)[l,2,4] T l/ n [l, 5-a] t° y ^ v?>' Ut'^^ 

(32) ] 

m 29 XnhMit'k^ (29) 800mg (2. 08 mmol) . l-(2-^ n n 7 x -/U) f 
^7v^V 1.23g (6.24 mmol) , SU^ DBU 1.0 ml (7.30 mmol) ^fflV^, m 30 t 

wiWi(7>\m^no w iii 0 mmt^!^ (32) 732mg (nx^ : 54%) ^#7to 
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'H NMR (CDClj. Sppm) : 7.54(t. J=1.0Hz. IH), 7. 42-6. 83(in, 8H), 6.54(dd. 
J=3.3Hz. 2.0Hz, IH), 6. 25(brt, J=5. 3Hz, IH), 5.44(s. IH), 4.47(d, 
J=5.3Hz, 2H), 3.90 (s, 3H). 3.88(s, 3H), 3. 95-3. 86 (m. 4H). 3. 15-3. 08 (m, 
4H) 

33 mnm) :7-(3,4-v^^ h:5r^>-<yv?yWT ; /)-5-[4-(2-p< \^^i^ys.=^ 
/U)I::'-<7v^-/V]-2-(2-7!J/^)[l,2,4] hyTy'n[i,5-a]f!J 5 v=> [it^^i^ 

(33) ] 

m 29 mhtl^it^m (29) 800 mg (2.08 nunol) t l-(2-p< h^ri^^ai- 

/U)\i°-<y'Jly 1. 10 ml (6.24 mmol) ^^^/-;U30 ml ^X'—^MBmH^iLfZo 

(^{±i^«t : 20%^nn7j^/Vi^— xdri^:/) T'fti^L, m^it^^ (33) 574 mg 

mm -.51%) ^n^nmtLxmzo 

'H NMR (DMSO-dg, 6 ppm) : 8.27(brt, J=6.3Hz, IH), 7.85(d. J=0.7Hz, IH). 
7. 15-6.86(m. 8H), 6. 68-6. 66 (m, IH), 5. 78(s, IH), 4.50(d, J=6. 3Hz, 2H), 
3.81(s, 3H), 3.74(s, 3H) , 3.71(s. 3H), 3. 82-3. 69 (m, 4H), 3. 06-2. 90 (m, 

4H) 

MS. (m/e) : 541 (M^) 

m 34 (#^W :7-(3,4-v^^ h v?/WT 5 y )-5-[4-(4-7/U;rp 

/u) t°-<7'::^:^/i']-2-(2-7 D/u)[i,2,4] h y Ty'P [i,5-a3 t'U ^ i^y Lit-^m 

(34) ] 

^ij 29 -C#btL5{b^!|^ (29) 200 mg (0.52 mmol) , SU^ l-(4-7/U;?f-n 7cn 
=/U) f^^v^:^ 374 mg (2.08 mmol) m 33 !^«c75it^^^^T 9 :it^Z._ 

X^mmit-^^ (34) 293 mg (HX^ : ^m^) ^fifeS^i LXmtZo 
'H NMR (CDCI3, 6 ppm) : 7.54(t, J=l. OHz, IH), 7. 18(d, J=3. 3Hz. IH), 
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7. 02-7. 85 (m, 7H), 6.54(dd, J=3. 3Hz, 2.0Hz, IH), 6.25(t. J=5.6Hz. IH), 
5.43(s, IH), 4.47(d, J=5. 6Hz, 2H), 3. 90-3. 75 (m, lOH), 3. 20-3. 06 (m, 4H) 

MS (m/e) : 529 (W) 

m 35 i^^m) : 5-(4-:/n^7iy :3f--»-7-(3,4-v^^ h i/-<y v?/UT ^ 
y)-2-(2-7y/l-)[1.2,4] h !JTypCl.5-a]fy 5 Ut^m (35) ] 

p-yp^7:ny— /U 675 mg (3.90 mmol) ^ DMF 15 ml l^itllfL. m^L^j:?!)^ 
h:^miti- h (60%^W) 156 mg (3.90 mmol) ^Mpitz, wtLlC^iJ 29 T' 

nhtl6it^m (29) 500 mg (1.30 mmol) ^*D;t. 100t:-T?-^it!s^L5to 

: 20%-vdrf-^^-i5'D PTt^/WA) T-fig^L. (35) 260 mg (IR 

^:38%) LTlifCo 

'H MR (CDCI3, 6ppm): 7. 56-7. 55 (m, IH), 7.49(d, J=8. 6Hz. 2H), 7. 18(d, 
J=3.3Hz, IH), 7.08(d, J=8. 6Hz, 2H), 6. 95-6. 87 (m. 3H), 6. 56-6. 53 (m, 2H), 
5.79(s. IH), 4.52(d, J=5. 6Hz, 2H), 3.91(s, 3H), 3.89(s, 3H) 
MS (m/e) : 523. 521 (M*) 

f!| 36 (##eij) : 7-(3,4-v>p« hdrv^>v?yWT 5 / )-2-(2-7 y /U)-5-(4-7°n 
;Jf^iy7a.ydr-»[l,2.4] h!)Tyn[1.5-a]lf y 5v^> [.\t^m (36) ] 

p-7'n3}?=Srv^7 3: /— 890 mg (5.84 mmol) . -^mit-t V ^) ^ (60%^ 
^) 234 rag (5.84 mmol) . ^Xim 29 V^htl^it^!^ (29) 750 mg (1.95 
mmol) $rfflV^, M 35 tmmom'f^n ^ Z t[zX ^ mt^it-^^ (36 ) 330 mg 

mm : 34%) ^^fe^mi: LT'#fc„ 
'H NMR (CDCI3, 6ppm): 7.55(t., J=0.7Hz. IH), 7. 16(d, J=3. 3Hz, IH), 7.10- 
6.80(m, 8H). 6.53-6. 49(m, 2H), 5. 75(s, IH), 4.49(d, J=5. 3Hz, 2H), 3.90(s, 
3H), 3.88(s, 3H), 3. 95-3. 80 (m, 2H), 1.87-1. 75 (m, 2H). 1.08-0. 98 (m, 3H) 
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y)-2-(2-:7!J/U)[l,2,4] h y Ty'n[l,5-a]t:-U ^ v^^' iit^^ (37) ] 

p-y hdrv^7a./-/U 1.04 g (6.23 mmol) , :^mit-r h ]) (60%^^) 
250 nig(6.23 mmol). ^tl^^J 29 "Clf btu5fb-^#J (29) 800 mg(2.08 mmoD^ffl 

v\ m 35 tmm(Dm'f^:n 0 z t\z.x 'o ^mt^i^ (37) 377 mg 35%) 

'H NMR (CDCI3, 6 ppm): 7.55(t, J=l. OHz, IH), 7. 16(d, J=3. 5Hz, IH). 
7.08(d, J=8.9Hz, 2H), 6. 94-6. 83 (m. 5H), 6. 57-6. 52 (m, 2H), 5.81(s. IH), 
4.49(d, >5.9Hz, 2H), 3.96(t. J=6. 4Hz. 2H), 3.90(s, 3H), 3.88(s, 3H). 
1.83-1.72(m, 2H), 1.55-1.43(m, 2H). 0.99(t, J=7.4Hz, 3H) 
MS (m/e) : 515 (MO 

m 38 (#%«3J) : 7-(3,4-^^ h v--<> v^yUT ^ / )-2-(2-7 y /U)-5-(3, 4, 5- 

h y ^ / #v')[i.2.4] h y T y D [1, 5-a] y $ ut-^m 

(38) ] 

3,4,5- h y ^ h^^yy y -/u 1. 19 g (6.48 mmoi) . zKSfb^ h y A 

(60%^^) 260 mg (6.48 mmol) . RXIM 29 X''i^htl^it^<^ (29) 800 mg 
(2.08 mmol) 35 i: l^^iO^j^ilrtf 3 ^ {d J: "9 «S<t:-^!^ (38) 

530 mg mm : 46%) ^M±fei|5»^i: LTm/Co 

'H NMR (CDCI3, 6 ppm): 7.56(t, J=l. OHz, IH), 7. 18(d, J=3. 3Hz, IH). 6.94- 
6.85(m, 3H), 6.54(dd. J=3. 3Hz, 1. 7Hz, IH). 6.57-6.53(m, IH), 6.40(s, 2H), 
5.76(s, IH). 4.51(d, J=5.6Hz, 2H), 3.91(s, 3H), 3.89(s, 3H), 3.85(s. 3H). 
3.81(s, 6H) 
MS (m/e) : 533 (MO 
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m 39 i^^m) : 7-(3,4-v^> h ^^rv-'O v?/UT ^ / )-2-(2-7 U /U)-5- f-^i; 
i^/[l,2,Al hyT)/n[l,5-a]f!J 5 i^^V Ut^<i^ (39) ] 

0.62 ml (6.23 mmol) RXJ^M 29 ib^t) (29) 600 mg 

(LSSnuBol) 0ij 33 tmm(Dmif^no ^ t iZ-X 'O MBit^^^ (39) 

480 mg (liX^ : 71%) ^|L6fei|5&5^i LT#^, 

'H NMR (CDClj, 6ppm): 7.53(t, J=1.0Hz, IH), 7. 16(d, J=3. 3Hz, IH), 6.95- 
6.84(ni. 3H), 6.52(dd, J=3. 3Hz, 1. 7Hz, IH). 6. 15(t, J=5. 6Hz, IH), 5. 38(s, 
IH), 4.44(d, J=5.6Hz, 2H), 3.90(s, 3H). 3.88(s, 3H), 3. 70-3. 63 (m, 4H), 
1.70-1. 55 (m, 6H) 

MS (m/e) : 434 (M') 

m 40 (#%«aj) : 7-(3, 4-^p( h =3r'>^^i;'yWT 5 / )-2-(2-7 V /l-)-5-(l— 
ih^^UV^? y)[l,2,4] MlTyp[l,5-a]f 1) 5v?i^ iit^^ (40) ] 

5 ^ 0.54 ml(4.83 mmoDRWl 29 -C^htl^it^^ (29) 
620 mg (1.61 mmol) ^fflV^, -B^J 33 tmm(DmiF^n 0 Z tiC^^ ^Bit^^ 

(40) 510 mg mm : 71%) ^^^BMt LXntZo 
'H NMR (CDCI3, 6ppm): 7.53(t, J=1.0Hz, IH), 7. 17(d, J=3.0Hz, IH), 6.95- 
6.83(ni, 3H), 6.52(dd, J=3. 5Hz, 1.5Hz, IH), 6. 17(t., J=5. 4Hz, IH), 5.26(s, 
IH), 4.44(d, J=5.4Hz, 2H), 3.89(s, 3H), 3. 87(s, 3H), 3. 76-3. 50 (m, 4H), 
1.85-1. 70(m, 4H), 1.55-1.48(m, 4H) 
MS (m/e) : 448 (M*) . 

41 i^^m) : 5-(4-^Vv'/>t°'<!; v^y )-7-(3, 4-v^p( h^v/^>'v?^UT 5 
/)-2-(2^7!)yU)[l,2,4] h y T)/n[l,5-a]I^D 5 v^:/ iit^^ (41) ] 
A-^>i>/Ut'^V i^y 1.10. ml (6.23 mmol) RXJ^m 29 -Tf^tPj^Sfk^tl 

(29) 800 fflg (2.07 mmol) ^fflv^, ^3 tmmom'f^n 0 ^ tiz^ ^ ^mt 

(41) 726 mg mm : 67%) ^#7to 
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'H NMR (CDCI3, 6ppm): 7. 53(t, J=0. 7Hz. IH), 7. 30-7. 12 (m, 6H). 6.94-6.83 
(m, 3H). 6.52(dd, J=3. 3Hz, 2.0Hz. IH), 6. I5(t, J = 5.6Hz, IH), 5.37(s, 
IH), 4.43(d, J=5.6Hz, 4H), 3.89(s, 3H), 3.87(s. 3H), 2. 90-2. 80 (m, 2H), 
2. 56-2. 53 (m, 2H), 1.84-1. 62 (m. 3H), 1. 13-1. 21 (m, 2H) 
MS (m/e) : 524 (M*) 

M 42 (##^J) : 5--< -:>/UT 5 / -7- (3, 4- ^ V V'tVT 5 7 ) -2- (2- 

y y )V) [1, 2, 4] h y T y' d [i, s-a] f y ^ v?:^ \.{ckm (42) ] 

29 (29) 800 mg (2.07 mmol) . ^>v^/UT 5 V 0.71 ml 

(6.50 mmol) . DBU 0.29 ml (2.16 mmol) ^Ir^i^y— ;U30 ml \zJ^i^\^. 

^uxiit.)^^) T'lftii L^ISfk-g-Jfel (42) 720 mg 
(11X^:73%) LT#7t„ 
'H NMR (CDClj. 6ppm): 7.52(t, J=0. 7Hz, IH), 7.35-7. 14 (m, 6H), 6.87- 
6.82(m, 3H), 6.52(dd, J=3. 3Hz, 1. 7Hz, IH). 6. 30-6. 20 (m. IH), 5. 16(s, IH), 
4.61(d. J=5.9Hz. 2H), 4.37(d, J=5. 3Hz. 2H), 3.88(s. 3H). 3.86(s, 3H) 
MS (m/e) : 456 (MO 

m 43 (##t?ij) : 7-(3.4-v?p< V^'y^V'y)Vr ^ / )-2-(2-7 y /W)-5-7 3:^ 
f^/UT ^ / [1, 2. 4] h y T n [1, 5-a] t° y 5 [{k^^l (43) ] 
m 29 X^m^tl^it^^ (29) 800mg(2.07mmol). y ^l^^^jUT 0.78 ml 
(6.23 mmol) , St)^ DBU 0.28 ml (2.07 mmol) ^fflV^, m 42 |^^(75^f^?r 
tr^CliiCi'^^sEfb^tl (43) 620 mg (l|X^ : 64%) ^:n^n^t LXntz, 
'H NMR (CDClj, 5ppm): 7.54(t, J=1.0Hz, IH), 7.34-7. 16(m. 5H). 6.91- 
6.82(m, 3H), 6. 53(dd, J=3. 3Hz, 1. 7Hz, IH). 6.21-6. 17 (m, IH), 5. 10(s, IH), 
4.39(d, J=5.3Hz, 2H). 3.88(s. 3H), 3.86(s. 3H), 3.71(q, J=6.6Hz, 2H). 
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2.93(t, J=6.6Hz, 2H) 
MS (m/e) : 470 (M*) 
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m 44 (#%0ij) :7-(3,4-v?^ h =>r vz-O- v^yUT ^ / )-2-(2-7 U /P)-5-(3-7ai 

^/uyDkvuT5y)Ci,2,4] i>UT>/p[i,5-a]ey $v^> [it-^m (44) ] 

m 29 -C'#f>n5{k'&#) (29) 800 mg (2.07 mmol) , 3-7 3:-/U-/n t' 
/WT$:/0.92 ml (6.47 mmol) i^i 33 i l^^icT^^^lp^tf ^ C <!: (C<t 19 « 

IHIb^ii^ (44) 617 mg mm : 59%) $^^#7t„ 

'H NMR (CDCI3. 6ppm): 7.52(t, J=1.0Hz, IH), 7.28-7. 13(m, 6H), 6.90- 
6.80(m, 3H), 6.53(dd, J=3. 3Hz, 1.7Hz, IH), 6.21-6. 15(m, IH), 5.08(s, IH), 
4. 87-4. 79 (m, IH), 4.39(d, J=5. 6Hz, 2H), 3.88(s, 3H), 3.86(s, 3H), 3.50- 
3.40(m, 2H), 2.70(t. J=7. 6Hz, 2H), 1.95(q, J=7. 3Hz, 2H) 
MS (m/e) : 484 (r) 

45 (##fiaj) :7-(3.4-v>p< h ^ v'-<:/v>/UT ^ 7 )-5-(3. 4-v'> h^i^yzi^ 

^^^j\^r% y)-2-(2-7 y /u)[i.2,4] h y n [1,5-a] t" y ^i^>' ut^^ 

(45) ] 

01] 29 X-^htl^it-^^ (29) 800 mg (2.07 mmol) . RXI 3,A-i^/ h^i^y 
aL^^)V7%:y 1.09 ml (6.47 mmol) ^^(1 33 tW^(T>m%^'\'X 0 :L t\L 

<t'9*IE<k^#l (45) 529 mg (HX^ : 48%) LT#fco 
'H NMR (DMSG-dg, 6 ppm) : 8.91-8. 10 (m, IH), 7.84(s, IH), 7. 30-7. 20 (m, 
IH), 7. 06-6. 62 (m, 8H), 5.32(s, IH), 4.37(d, J=5. 6Hz. 2H), 3. 75-3. 42 (m, 
14H), 2.74(t, J=7.6Hz, 2H) 
MS (m/e) : 530 (M') 

46 m^m) : 7-T $ y-5-[4-(4-^ uny ::,=.iv) t°^7 ■i/^/^]-2-(2-7 U 
/l^)[1.2.4] hyTyn[l,5-a]f!) ^-i^^' {WL'^m (46) ] 
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30 T'^lbHSfk-^tl (30) 620 mg (1. 14 mmol) ^ h V ^/U^f cft^ 10 ml 

;*'{r'yU:^;7i^^D-^ h^77>f- (^ttltii^ : 0. 2% h U 3:^/VT ^ ^^- 
mmit^^ (46) 205 mg (HX* : 45%) ^Sfe^^c!: LT^/lc 
'H NMR (DMSO-de, 6 ppm) : 7.85(s, IH), 7.50(s(br), 2H), 7.26(d, J=9. 4Hz, 
2H), 7.02(d, J=3.3Hz, IH), 7.00(d, J=9.4Hz, 2H). 6.66(dd, J=3. 3Hz, 2.0Hz, 
IH). 5. 71(s. IH), 3. 78-3. 66 (m, 4H), 3. 30-3. 22 (m, 4H) 
MS (m/e) : 395 (M') 

IR (KBr ; cm") : 1659. 1601, 1570, 1495, 1234 
: >270t: 

Tum^j^W : C.sH.gNyOCl 0. lEtOH 0. 2H2O t LX 
: C 57.12, H 4.64, N 24.20 
H-Wffi(%) : C 57.07, H 4.74, N 24.27 

47 i^mm) : 7-T5y-5-[4-(3-i^nn-7i-/U) t°-<^v^-/^]-2-(2-7!; 
^^)Cl,2,4] M;Ty"p[1.5-a]t:'y lit^^ (47) ] 

m 31 -T?t#P>tL5lk^!^ (31) 650 mg (1.20 mmol) ^fflV^, M 46 i P^Ogl 

i^^nozti^x^mmit^m (47) ns mg mm : 25%) iSrefe^^*^ Lxn 

'H NMR (DMSO-de, 5 PPm) : 7.85(s. IH), 7.52(s(br), 2H), 7.24(t, J=7. 9Hz, 
IH), 7. 04-6. 93 (m, 3H). 6.81(d, J=7. 9Hz, IH). 6.66(dd, J=3.3Hz, 2.0Hz, 
IH), 5.70(s, IH), 3. 74-3. 67 (m, 4H), 3. 35-3. 26 (m. 4H) 

MS (m/e) : 395 (M*) 

IR (KBr ; cm"') : 1666, 1650, 1603, 1485 
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it.^ : >300'C 

7tM^^ : CisH.bNtOCI 0. 3EtOH 0. AKf> t LT 
^iyiS(%) : C 56.40, H 4.66, N 23.40 
: C 56.47, H 4.98, N 23.52 

m 48 (mi&m) l-r % y-S-i^-H-^ n uy^i-jv) t°'<7v^-yW]-2-(2-7 l) 
/^)[1,2,4] hy T:/oCl,5-a]t°y 5 Ut^!^ (48) ] 

m 32 -C#f)n§fk^!^ (32) 700 mg (1.28 mmol) M 46 l^1t<7)^ 

^t^tf 9 r <i:tCj;i9^iS^b^!|^ (48) 271 mg (J|X'^:53%) ^n^^mtLXn 

'H NMR (CDCI3, 6ppm) : 7. 56(d, J=l. OHz, IH), 7.40(dd, J=7. 6Hz, 1. 3Hz, 
IH), 7. 26-7. 20 (m, IH), 7. 18(d, J=3. 3Hz, IH), 7.01-6. 97 (m, 2H). 6. 54(dd. 
J=3.3Hz. 1.7Hz, IH), 5.63(s, IH), 5.49(s(br), 2H), 3. 90-3. 86 (m, 4H), 

3. 14-3. 09 (m, 4H) 
MS (m/e) : 395 (M*) 

IR (KBr ; cm"') : 1654, 1605, 1483, 1443, 1331, 1225 

MM. : 255. 2-256. 4^: 

yi^^A^ : C,9H,8N,0C1 0. 2EtOH t LX 

: C 57.57, H 4.65, N 24.21 
l+^M(%) : C 57.53, H 4.78, N 24.21 

m 49 immm) :7-T$/-2-(2--7y/l-)-5-[4-(2-^ h:3?^'>7:ii-yu) t:°-<7v^ 
-/W][1.2,4] h !JTy'o[l,5-a]t°y 5 v?^ iit^H^ (49) ] 

33 X'^hri^it^^ (33) 574 mg (1.06 mmol) ^fflV>. M 46 t^U(Dm 
f^^tT9 r .ttClJ; "J^BSfk-^Jfel (49) 188 mg (HX^ : 45%) ^^^H^mtLXn 

'H NMR (CDCI3, 6 ppm) : 7.56(d, J=1.0Hz. IH), 7. 19(d, J=3. 3Hz, IH). 
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7. 08-6. 87 (m, 4H). 6.55(dd, J=3.3Hz. 1. 7Hz, IH), 5.63(s. IH), 5.44(s(br), 
2H), 3.90(s, 3H), 3. 91-3. 85 (m, 4H), 3. 15-3. 09 (m. 4H) 

MS (m/e) : 391 (M') 

IR (KBr ; cm"') : 1659, 1655, 1605, 1488, 1240 

B^. : 269. 8-271. 2'C 

7cM^^ : CzoHz.NA 0. 3EtOH tLX 



: C 61.08, H 5.61, N 24.16 
ff-^ii(%) : C 61.05, H 5.67, N 24.19 

M 50 (HWJ) : 7-T^ /-5-[4-(4-:7/U:tn^:t::^/U) i^~;u]-2-(2-y 
l'/^)[l,2,4] MJTy'n[l,5-a]fy $ v^^- [it^<^ (50) ] 

m 34 Vnhiri^it^!^ (34) 620 mg (1. 17 mmol) ^m^\ M 46 tmm(D^ 
i^^noZt\Zi:*)msS.i[:^^ (50) 193 mg (1|X^ : 44%) ^n^^Mt 

/Co 

'H NMR (DMSO-dg, 6 ppm) : 7.85(t, J=1.0Hz, IH), 7.49(s(br), IH), 7.13- 
6.96(m. 5H), 6.66(dd. J=3. 3Hz, 2.0Hz, IH), 5.72(s, IH), 3. 77-3. 65 (m, 4H), 
3.25-3. 13 (m, 4H) 
MS (m/e) : 379 (W) 

IR (KBr ; cm-') : 1659, 1651, 1605, 1568. 1508, 1230 
UM. : >270*C 

TC^^J-^ff : CisHjaN^GF 0, 2EtOH 0. 7H2O t LX 
MWm(%) : C 58.10, H 4.79, N 24.24 
ff^ffi(%) : C 58.08, H 5.17, N 24.44 

(mWl) : 7-T$ y-5-(4-7'n^-7 3:/#>»-2-(2-7yyU)[l,2,4] h y 

Ti/n[l,5-a]t°y ? v^^- lit^^f^ (51) ] 

m 35 xn^ti^it-^i^ (35) 710 mg (1.91 mmol) ^m^\ m 46 tm^(Dm 
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i^^noZtiZX^mUit-^m (51) 180 mg (1151^:25%) ^^^^MtLXn 
it. . 

'H NMR (DMSO-de, 6 ppm) : 8. 15(s(br), 2H), 7.88(d, J=l. OHz, IH), 7.64(dd, 
J=8.9Hz, 2.0Hz. 2H), 7.21(dd, J=8. 9Hz. 2.0Hz. 2H), 7.06(d. J=3.3Hz. IH), 
6.68(dd, J=3.3Hz. 2.0Hz, IH). 5.82(s. IH) 
MS (m/e) : 373. 371 (M') 

IR (KBr ; cm ') : 1670, 1655, 1605. 1572, 1223 
it.^, : >270t: 

TC^^ffi^ : CisH.oNsOjBr 0.2EtOH i fC 
MMW) : C 48.46, H 2.89, N 18.31 
itS;ffi(%) : C 48.50, H 2.96, N 18.36 

[1.2,4] by Tyn[1.5-a]t' y iit^!^ (52) ] 

m 36 (36) 600 mg (1. 19 mmol) M 46 <!: P^tO^ 

ilF^n^Zt{ZX^miS.it^!^ (52) 196 mg (HX$ : 47%) ^B^^MtLXm 

'H NMR (DMSO-dfi. 6 ppm) : 8. 05(s(br), 2H), 7.87(d, J=l. OHz, IH), 7. 12(d, 
J=8. 9Hz, 2H), 7.06(d. J=3. 3Hz, IH), 6.99(d, J=8. 9Hz, 2H), 6.67(dd, 
J=3.3Hz. 2.0Hz. IH), 5.73(s, IH), 3.95(t, J=6. 6Hz, 2H), 1.82-1. 68 (m, 2H). 
1.00(t. J=7.3Hz, 3H) 
MS (m/e) : 351 (M*) 

IR (KBr ; cm"') : 1655, 1602. 1566, 1508. 1211 
MM. : >270t: 

ytm^^ : CigH^NsGj 0. 2EtOH t LX 
^i"JfS(%) : C 61.44. H 5.11, N 19.40 
tf-^<i(%) : C 61.29. H 5.09, N 19.42 
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m 52 (MMm) : y-5-(4-7' h^->7a:y ^'»-2-(2-7y/U)[l,2,4] h 

m 37 Ti#PjnSib^i^ (37) 377 mg (0.73 mmol) M 46 tmm<DW 

i/^^nozt[zx<omuit^<^ (53) 300 mg mm m) ^tm^n^t tx 

'H NMR (DMSO-dg. 6 ppm) : 8.05(s(br), 2H), 7.88(t, J=1.0Hz, IH). 7. 12(dd, 
J=9.0Hz, 2.3Hz, 2H). 7.06(d, J=3. 3Hz, IH), 6.99(dd, J=9.0Hz, 2. 3Hz. 2H), 
6.68(dd, J=3.3Hz, 1. 7Hz. IH), 5.73(s. IH). 3.99(t, J=6. 3Hz, 2H), 1.77- 
1.66(m, 2H), 1.53-1.38(m, 2H), 0,95(t, J=7. 3Hz, 3H) 
MS (m/e) : 365 (MO 

IR (KBr ; cm"') : 1660, 1651, 1603, 1564, 1506, 1456, 1209 

St.<^ : 257. 5-258. 4'C 

Ttm^^^ : C.gH.sNA 0. 3Et0H 0. IHjO t LX 

MmW.i%) : C 61.75, H 5.48. N 18.30 

H-iLM(%) : C 61.79. H 5.56, N 18.38 

M 54 imt&m) : 7-T ^ y -2-i2-y V ^\-)-5-(2,4,5- h V ^ h^'yy ^ / ^ 
'»[1.2,4] h Dry' n[l,5-a]t:°!J 5 V?:/ lit^^^ (54) ] 

m 38 X-nhil^it't^ (38) 450 mg (0.84 mmol) M 46 tmU<Dm 

^^S^^f 9 r irdJ: •9^IEm-^!^ (54) 157 mg (IIX^ : 49%) ^M^^Mt LX^ 

'H NMR (DMSD-dfi, 6 ppm) : 8.08(s(br), 2H), 7.88(d, J=1.0Hz, IH), 7.07(d, 
J=3.5Hz, IH), 6.68(dd, J=3. 5Hz, 1.5Hz, IH), 6.58(s. 2H), 5.76(s, IH) 
MS (m/e) : 383 (M') 

IR (KBr ; cm"') : 1662, 1606, 1570, 1504, 1468 
Ml^ : >270'C 



49 



wo 99/43678 

7tm^^ : CieH.jNsOs 0. 2EtOH t LX 
nmM.(%) : C 56.28, H 4.56, N 17.83 
: C 56.30, H 4.67, N 17.84 
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0IJ 55 : 7-T^/-2-(2-7y/U)-5-t''^y v^/ [1,2,4] h UT'/n 

[l,5-a]t°y 5 v^y [fb-^tl (55) ] 
0"] 39 -e#btL5{L'^^ (39) 700 mg (1.61 mmol) ^m\'\ M 46 tmU(D^ 

i^i:nozt{zx^mmit^^ (55) 399 mg (W:87%) ^mn^^mtLx 

'H NMR (DMSO-dfi, 6 ppm) : 7. 83(d, J=l. 5Hz, IH), 7. 35(s(br), 2H), 7. 00(d. 
J=3.5Hz, IH), 6.65(dd, J=3. 5Hz, 1. 5Hz, IH), 5.65(s, IH), 3.57(t(br), 4H), 
1.68-1. 48 (m, 6H) 
MS (m/e) : 284 iW) 

IR (KBr ; cm"') : 1659, 1605, 1558. 1236 
ill^ : >270°C 

Tn^^W : C„H,6NeO 0. lEtOH t Lr 
IIS"Jffi(%) : C 59.00, H 5.90, N 28.97 
ItSfi:(%) : C 59.03, H 5.79, N 29.09 

m 56 (##0ij) : 7-T^ /-2-(2-7y/U)-5-(l— dfif^f^UW $/) [1,2,4] 
T n [1, 5-a] H']) ^ i^y • mm.'^ Ut^i^ (56) ] 
m 40 Xnhfh^\t'^^ (40) 500 mg (1. 12 mmol) ^ h II y/l-yt^mm 10 ml 

^y-^mm. A\^^x^^ y-/i^x^<mt^Ltzo wMRxj^^m^mmm^Ltz 

yUA) T'iffi$!iL7to 7-T* y-2-(2-7!J/U)-5-(l---:3{^-»^p«f-U>-r 5 
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/)[1,2,4] hy Tyn[l,5-a]fy 5 v^XT^M^tltK^ 4 M Jig^-i^gS^c^/HO 
ml ^M^m^X'imi\mWLtio oV^-e, 40 ml ^^iD;!, 4ffaiU3t@ 

^^^M^L. ^-x/U-CiJferf-r^r <!:IC.J; tJ^IBib^il^ (56) 154 mg (HX* : 

41%) ^mn^^^tLxmz. 

'H NMR (CDCI3, 6 ppm): 7.55(t. J=l. OHz. IH), 7. 18(d, J=3. 3Hz, IH), 
6.53(dd, J=3.3Hz, l.THz, IH), 5.47(s, IH), 5.34(s(br), 2H), 3. 90-3. 55 (m, 
4H), 1.82-1. 50 (m, 8H) 
MS (m/e) : 298 (M*) 

IR (KBr ; cm-') : 1678, 1614, 1568, 1548 

St-^. : 206. 5-208. 4'C 

7i.m^Vt : CisHiAO 1. OHCl 1. OH2O t LX 

MlSfM(%) : C 51.11, H 6.01, N 23.85 

tf^{l(%) : C 51.06, H 6.00, N 23.82 

m 57 mmm) -.i-r^/ -i-^i-y v /i')-5-(4— <^ v^/w vi^y) [i, 2, 4] h 

D T i/ n [1, 5-a] f y ^ v'^^ (57) ] 

m 41 -Ci#P)ix5it^!}^!l (41) 650 mg (1.24 mmol) $:fflVN, m 46 l^^tT)^ 

ft=^tT9 i^^tefb^^ (s?) 351 mg (Hx^ : 75%) ^nM:^MtLxm 

'H NMR (DMSO-dg, 6 ppm) : 7.83(d, J=l. OHz, IH), 7. 37-7. 17 (m, 7H), 7.00(d, 
J=3.3Hz, IH), 6.65(dd, J=3. 3Hz, 1. 7Hz, IH), 5.65(s, IH), 4. 32-4. 21 (m, 
2H), 2. 90-2. 80 (m, 2H), 2. 54-2. 49(m, 2H), 1.85-1. 60(m, 3H), 1. 28-1.06(m, 
2H) 

MS (m/e) : 374 (M*) 

IR (KBr ; cm"') : 1655, 1606, 1558, 1490, 1236 

: >270°C 

7C^5>W : Cz.HjjNgO O.2H2O tLX 
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lli"Hfi(%) : C 66.88, H 6.09, N 21.85 
tf^ffi(%) : C 66.72, H 5.97, N 22.23 
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^^i 58 (##|fil) : 7-T ^ y -5-^>v>/UT 5 J -2-(2-7 U yU) [1, 2, 4] |> y p 
[1,5-a] fy ^v?> [^b^!^ (58) ] 
0iJ 42 (42) 600 mg (1.31 mmol) ^fflVN. ff! 46 bnm.<r>^ 

\%^noz.t\z.x.'om.mY.^^ (ss) 210 mg (11x^^:52%) ^u^m^}i\^x% 

'H NMR (DMSO-de, 6 ppm) : 7.83(s, IH). 7.70(t(br), J=5. 6H2, IH), 7.35- 
7.22(n!. 5H), 6.98(d, J=3. 3Hz. IH), 6.64(dd, J-3. 3H2, 1. 7Hz. IH), 5.50(s, 
IH), 4.52(d, J=5.6Hz, 2H) 
MS (m/e) : 306 (r) 

IR (KBr : cm"') : 1678, 1662, 1606, 1575, 1542, 1523, 1336 

"^^^ : 244.5-245.0 

TC^^W : C.eHjAO 0. lEtOH t LX 

MBMi%) : C 62. 11, H 4.51, N 27.05 

tf#fil(%) : C 62.58, H 4.73, N 27.03 

01J 59 (##^j) : 7-T5y-2-(2-:7y/u)-5-7:n^.f^/ur 5 y [1,2.4] h yry 

n [1, 5-a] t" y $ v^:/ • mmm. lit^!^ (59) ] 

m 43 X'nhtl?>it'^^ (43) 580 mg (1.23 mmol) ^fflV^, m 56 tmm<Dm 
if^no :it\ZX<Ommit^m (59) 211 mg (1|X^:46%) ^&&f^^tLX% 

'H NMR (CDCI3, 6ppm): 7. 53(t, J=1.0Hz, IH), 7.30-7. 12 (m, 6H), 6.52(dd. 

J=3.5Hz. 1.5Hz, IH), 5.85(s(br), 2H), 5.38(s, IH), 3.65-3.58(m. 2H), 
2.89(t. J=7.4Hz, 2H) 
MS (m/e) : 320 (M^) 
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IR (KBr ; cm"') : 1686, 1678, 1578, 1560 
MM. : 164.1-170.2*0 
TtmS^^ : C,7H,eNeO 1. IHCl 0.9H,0 t LX 
: C 54.07, H 4.94, N 22.45 
nW-m%) : C 54.21, H 5.06, N 22.31 

60 ■.l-T\/-2-{2-y^)JV)-^-{Z-ya^:^;\y-fn\i°;l'rK/) 
[1.2.4] l>yT:/n[l,5-a]t:'y 5 v'^ iit^i^ (60) ] 
m 44 -Q^hfl^it^i^ (44) 520 mg (1.07 mmol) lrfflV^. m 46 t PJ^OSI 

^^fTOZt{:LX.^^mt'^^ (60) 280 mg (llX-^ : 78%) ^^^^^.tl^Xn 
tLo 

'H NMR (DMSO-dj, 8 ppm) : 7.92(d(br), J=1.0Hz. IH), 7. 77-7. 55 (m. 2H). 
7.38-7. 13(m, 6H), 6.71(dd. J=3.3Hz, 1.7Hz, IH), 5.53(s, IH), 3. 35-3. 25 (m, 

2H), 2. 66(t, J-7.6HZ, 2H), 1.85(q, J=7. 6Hz. 2H) 
MS (m/e) : 334 (MO 

IR (KBr ; cm"') : 1662, 1658, 1575, 1558 
il!.*^ : 114.2-114.9*0 

TC^^^-tff : C.gH.gNeO 0. 3H2O 0. 3EtOH t LX 
MmW.{%) : C 63.17, H 5.66, N 23. 58 
: C 63.18. H 5.81, N 23.77 

M 61 immm) : 7-T5 y-5-(3,4-i/^ h :r.^^^/UT ^ y )-2-{2-y U 

/^) [1, 2, 4] h y T / n [1. 5-a] f V ^i^'^ - iM.m^ iit^^ (61) ] 

m 45 Xnbtl^it^^ (45) 500 mg (0.94 minol) m 56 <b 

f^^no Zt^ZX'O^Bit^^ (61) 193 mg (M:47%) ^^^H^^tLX^ 

'H NMR (CDCI3, 6 ppm) : 7.53(s, IH). 7. 13(d, J=3. 3Hz, IH). 6. 80-6. 68 (m, 
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3H), 6. 53-6. 51 (m, IH), 5.86(s(br), 2H). 5.40(s. IH), 5.26(s(br). IH), 
3.82(s. 3H), 3.81(s. 3H), 3. 65-3. 56 (m, 2H), 2.83(t, J=6. 9Hz, 2H) 

MS (m/e) : 380 (M*) 

IR (KBr ; cm"') : 1682, 1620, 1583, 1516 

Mj^. : 125. 4-127. 6t: 

Ttm^T^^ : C.sHjoNsOs 0.9HC1 1. IH^O t LX 

^lSiM(%) : C 52.81, H 5.39, N 19.19 

ffSt1it(%) : C 52.70. H 5.38, N 19.41 

mmm i -.mi 





10 


mg 




30 


mg 




15 


mg 




1.5 


mg 




0.5 


mg 



26 10 mg 

%M 100 mg 

7.Tr^)^yWrr^^-^'y^^ 2.5 mg 

it"^^ 61 2 mg 

mm^^^m 200 mg 
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24 



Dg 



50 



mg 



1.72 ml 



Bruns ^(Dli^ ^ — • 7 7 — = ° v^— (Mol. Pharmacol.), 29, 

331 (1986)] ^c^^(7)efi:^^;!)^x.yb:^ft&fflv^•r. r^f / 'y:y^mmz.mr^:i?^ 

HBjOMOf^ffl^MbfCe 5j?!J hn>'7^*i;?-:^.^'if- (Kinematica thitj) 
5/ hi^^f*^7KJ^L/c50 mM M)><> ( t K n -> p{ ^/w) T ^ 7 ^5^ 
V-i^^iS (Tris-HCl) (pH 7.7) 1= (ClSiS LfCo mmwL^^A'b^m 

(SO.OOOxg, 10 ^Pb^) #e>tt/c:tt®i^{w^U^|^i<D 50 mM Tris-HCl 

^iM^xnmm\^. mm<n>i&>b'M^n^tLo nhi\.fz.mm^Wim\^. 5 mM m 

S*) /ml <^mi^iiit(-?'.e'5ci: 50 mM Tris-HCl W^W [10 mM mt-^^^ 
iyO-t^. T^f y i^^fT ^-r—^ 0.02 3.-:^ h/mg Ei^ (Sigma thfi) ^"a 

±IE<7)ii«M®?S 1 ml {;i h !) ^-^A-C^liSL/c CGS 21680[Tx/->V A^, S 
^^^jtfi)^ : 'H-2-[p-(2-;^/U*>->i5"y^)7:c;t.5^/UT5 / ]-5' -(N-^f-/V:^ 
/U7j<:3f1^5 K)T7=V : 40 y — /mmol ; New England Nuclear ttl^; 

•f • v?-^— ^-/w • vi-^ • 7 7— ran V?— • Ti^ K • Jc^j^^y ;X 
>d=L^^y^7. (J. Pharmacol. Exp. Ther. ) , 251. 888 (1989)] 50 ml <^^Vk 
«g 4. 0 nM)St>'^il<b^J|^e^?« 50 ii 1 ^Anx.7t. r^-g-fS^ 25°CX' 120 5>Fb1 
H^^L/C^, ;^7*7;=^^liag^ (GF/C; Whatman |±M) ±-C^.ii«a?liitii L, 
\Z.%-^ Lfc 5 ml O 50 mM Tris-HCl WmWcQ 3 WSc^ LfCo 
>i'T/u0A/i:i^L. '>i^5^u-i?- (EX-II ; fp^if$|gX||f±Sli) ^J!)P;i. i^St 
m&^mi^^y>'^ ^-'y Bl^iJ^ly^- (Packard |±^) -CiO^ L7to 

^mt^m<D k^^mm^-^ (^h-cgs 2i68osi$^) (c*f-r5Piw*<z)»ffiii^fe 
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s) / ] xioo . ±m^mit.nmit^^0 

#STr-(7) ^H-CGS 21680 '^^jik^mmX'h 0 : l^#^6<3m-g-*lt 100 mM n 

'O^^yUTxy ^» (CPA ; Sigma tiM) ^^TX'(D ^H-CGS 21680 

Xh^ ; ^!|^#fiET-eOi®^l:(i. #«ift^Of^S^<b^i^#^ETt?(D 'H-CGS 

21680 '^^wiHimmx-h^i o '^^^^2mz.m-to (I) tc-a-^^tis^b-g- 

TOtci^^rfe?) r ;5S77^ stifle 



A 








IQ-" M 


M 


4 


48 


87 


6 


31 


80 


11 


11 


53 


14 


68 


94 


17 


0 


47 


21 


13 


56 


25 


38 


76 


26 


21 


61 


27 


37 


78 


53 


NT 


47 


56 


NT 


53 


57 


NT 


45 


58 


NT 


65 


59 


NT 


81 


60 


NT 


62 


61 


NT 


70 


NT: fiitit-fr-f 



:CGs iimm^iJ ^ 
n^xh^o T=f/'y^.y K^m-m'^mmxh^ cgs 21680 ^fla^rtiw^4--rs 
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bTf/iy:y LTH^flcocfMsMit't^^SCmedium sized spiny 

neuron) 5 GABA ^m'ikt^U'iSE.'^'r':f:^Bim^W^nm^ifl^.Vy^--y- 
/U ' :tZf • ^^ — u^^ :r:y:;t,{j, Neurosci.), 16, 605 (1996)] , Z(D^^W:^t. 

T^j k^'§cMm'^m^m^h'^^^9^%^(ry GABA '(^W^^Wr>^f)\^'^\^ 
-CfJEii6<3(cmtgLTiJ'9. CGS 21680 S^tcJ; u:/v/-;55i;®$n-5r t 

5ji^<75lt14ddY^T-^;^ (M22~25 g. B Sic) ^ 1 S*(Cot 10 EfflVN 
■mg^iSrtfofCo CGS 21680 (RBI ItM) (l^i^Si^ttlSi) iC^^^t, 

10 ^g/20 ^1 ^-r-Jr^^li^rtt-aALTto ^m^-^mt 0.3% TweenSO [xKy:^ 

=¥'>u>'(20)y/i'fcriS^:/^y;i-U3i- h] ^^^©tK (^f^i^ls^^ttM) -c^jSL 
rfflvNTto COS 21680 ^m^.^WGLX't^ 30 ^^Htitc, ^it^b-^ti^^tfe^?^ 

yAt^m^-^m^-^-^fl^^mm. [0.3%Tween80 ^^^©tK : *fBaj ^^n^zim. 

n^^Lit (10 mg/kg, -^f^^iJl^fi 10 g htz^ 0.1 ml), i^i^^b-g-il^S-^ 1 ^ 

ra^tC 1 E-foi^ ^ 4.5 cm, ijig 1.0 cm (Omm^iiLXtlT ^ V /^$k<D'^{Z^ ^ 
tft-Cttofe (ri^.50;^J o ■^f|-;^ = T;65 40;^tJ^T{w/j:ofc^^S:j^fflfo») i 

roj : sfjfl^, mfl$*t--&l-«Sft7t^^^c7)^^(7)}#WfBldJ 5 ; 

rij : H^ffi[^-^{C?Jt-t/t^^^(D^I5^(7)}tiitB#rBl;6i 5 #Ji^iL±, 10 |>*r1§-C% ^ 

r3j : (1) mm. '^f&.mz-^[zmntzi^i^^<omm<r>nmmiiii^5fm±. lo 
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r4j : (1) m^^-^\z.%\ifz%t.'t(D'^^(Dnm^m^ 10 fm±.x\ «-c- 
(onmmm^sfm^. 10 li^^fe^. xi* (2) W[^^-^\zm\i[fz-^-^^(D-^^<o 



^3^ 
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48 
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(0. 3% TweenSO) 
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36 


17 


10 


14 


10 
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66 


21 
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10 
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10 


19 
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60 
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10 


30 
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38 


48 


10 


18 
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49 


10 


28 
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42 


54 


10 


7 


9 


84 


56 


10 


22 


8 


56 


59 


10 


15 


9 


70 


61 


10 


29 


10 


40 



/Nn-:y K-zu ( hv-?^ D1/D2 ^inM) ^S-^-T-S i v^i":/^^ D2 SSi*: 

[3 — n t'T^- • v^^r— :^/^ • • 7 7— 73 n V— (Eur. J. Pharmacol.) . 
182, 327 (1990)S.t>'*ffli|#fF 3,991,207 » J£iT(^:^-&i-t!&o-C. 
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5iijlf5<^46ttddY-vi^y^ (^fi22~24g. 0*:SLC) ^ 1 f*(Cot 10 EfflV>r 
Hi^^tfoTto /Nci^y (JanssenttM) ^ 0. 3%:^;/Uj}<^'>p< f-zl^ir/Un 

-y^iCMOizmmL. l.Omg/kg ^^^7;^^Krt{w^#t7to ^g^lb^i^ii 
TweenSO U;tai+ffi^@7K (:>C«|;im±M) LTfflV^fco L- 

K-^^ (L-DOPA ; ^|nlig#XlSM) Vir ^ K (benserazide HCl ; 

m^mmnmm n 0.3% cmc mmmt Lxm^^^tzo /^p-<y k~/i-m!!^i^^# 

1 ^rBm^cK®^^b'&^!^^^M^^K3?.{i^i^^k^tI^-^^^'<^V^^p^ [TweenSO 
(lOmg/kg, -rr^Mtn 10 g fcjt '9 0. 1 ml) , ^mt^m^^- 1 B#Pp1f^t^ 1 E 

-foS$ 4.5 cm, i|ig 1.0 cm (0-^\:l-^ ^ p^nm^<n>^, mW(r>^^m^%\-^ . 
l^zfiy-^m^LfZo L-K-^^' 100 mg/kgS0^i^ir7v^K 25 mg/kg 

m^m^^x^mm2 tmm\:iLxnotz. ^$^^m4«(c^i-o «i^^^!l2s.u5^ 



B4 













nm 


10 


50 
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(0. 3% TweenSO) 
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